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(54) Compound bearing assembly for the swing arm of a hard disc drive 



(57) A compound bearing assembly for a swing arm 
(13) is disclosed, which comprises a stepped shaft (1) 
having a larger diameter portion (la) and a smaller di- 
ameter portion (lb), the larger diameter portion (la) 
having an inner raceway groove (2a) formed directly in 
the inner periphery thereof. A sleeve-like outer race ring 
(5) surrounds the stepped shaft (1) and has a distinct 
outer race ring (3) provided adjacent one end thereof 
and also has an outer raceway groove formed directly 



FIG. 1 



in the inner periphery of a portion adjacent the outer end 
thereof. A plurality of balls (4) are provided between the 
inner raceway groove (2a) and an outer raceway groove 
(2a) formed in the distinct outer race ring (3). A plurality 
of other balls (8a) are provided between an inner race- 
way groove formed in an inner race ring (7a) fitted on 
the smaller diameter portion (lb) of the stepped shaft 
(1 ) and the outer raceway groove (2b) formed directly 
in the inner periphery of the sleeve-like outer race ring 
(5). 
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Description 

This invention relates to a compound bearing as- 
sennbly for supporting a swing arm of a hard disc drive. 

A prior art hard disc drive as shown in Figs. 4 and 5 
5, comprises a magnetic disc 11 which is driven for ro- 
tation by a motor M. and a swing arm (or head arm) 13 
carrying at the end thereof a magnetic head 12 for writ- 
ing data in the disc 1 3 at a predetermined position there- 
of and reading out data from the disc 13 at a given po- io 
sit ion thereof. 

The swing arm 1 3 has a stem rotatably supported 
by a compound bearing assembly which uses two ball 
bearing units. As shown in Fig. 6. a prior art bearing as- 
sembly for supporting the swing arm comprises two ball 
bearing units A and B and a sleeve-like spacer C. These 
components of the bearing assembly are produced sep- 
arately and supplied to the user. e.g. the hard disc drive 
manufacturer or the swing arm manufacturer, to be as- 
sembled on a shaft D. 20 

In other words, with the conventional swing arm 
support bearing assembly, the user has to assemble the 
two ball bearing units on the shaft separated by the 
spacer. This poses the following problems. 

25 

(a) The shaft has to be manufactured so as to match 
the inner diameter of the inner race rings of the ball 
bearing units. In addition, its rigidity is subject to re- 
strictions 

(b) the spacer must be highly accurately produced, 30 
with parallel and flat opposite end finished surfaces. 

(c) rt is necessary to provide uniform contact be- 
tween the opposite end surfaces of the spacer and 
the corresponding end surfaces of the outer race 
rings of the ball bearing units, thus requiring highly 35 
accurate finishing. 

For the above reasons, the assembly is not easily 
assembled by the user. 

An object of the invention is to provide a compound 40 
bearing assembly, which addresses the problems dis- 
cussed above. It is an advantage of the present inven- 
tion that the assembly can be used directly by a hard 
disc drive manufacturer for a swing arm of a hard disc 
drive. 45 

In a compound bearing assembly for a swing arm 
according to a first aspect of the invention, a plurality of 
balls are provided between an outer raceway groove 
formed in the inner periphery of an outer race ring and 
an inner raceway groove directly formed in the outer pe- so 
riphery of a largediameter portion of a stepped shaft, 
which has the largediameter portion and a small-diam- 
eter portion, and a plurality of other balls provided be- 
tween an inner raceway groove formed in the outer pe- 
riphery of an inner race ring fitted on the small-diameter S5 
portion of the stepped shaft and an outer raceway 
groove directly formed in the inner periphery of an end 
portion of a sleeve-like outer race ring. 



In a compound bearing assembly for a swing arm 
according to a second aspect of the invention, a plurality 
of balls are provided between an outer raceway groove 
directly formed in the inner periphery of an end portion 
of a sleeve-like outer race ring and an inner raceway 
groove directly formed in the outer periphery of a large- 
diameter portion of a stepped shaft, which has the large- 
diameter portion and a small-diameter portion, and a 
ball bearing unit having an inner and an outer race ring 
and a plurality of other balls provided therebetween has 
its inner race ring fitted on the small-diameter portion of 
the stepped shaft. 

In a compound bearing assembly for a swing arm 
according to a third aspect of the invention, a plurality 
of balls are provided between an inner raceway groove 
directly formed in the outer periphery of a large-diameter 
portion of a stepped shaft, which has the large-diameter 
portion and a small-diameter portion, and an outer race- 
way groove formed in the inner periphery of an outer 
race ring provided around the large-diameter portion, 
and a ball bearing unit having an inner and an outer race 
ring and a plurality of other balls provided therebetween 
has its inner race ring fitted on the small-diameter por- 
tion of the stepped shaft with a sleeve-like spacer 
clampodly intorposod between the outer race ring of the 
ball bearing unit and the outer race ring provided around 
the large-diameter portion. 

According to the first aspect of the invention, the in- 
ner race ring fitted on the small-diameter portion of the 
stepped shaft has an equal outer diameter to the outer 
diameter of the large-diameter portion of the stepped 
shaft, so that all the balls are the same in diameter. 

According to the second and third aspects of the 
invention, the inner race ring of the ball bearing unit has 
an equal outer diameter to the outer diameter of the lar- 
gediameter portion of the stepped shaft, and the outer 
race ring of the ball bearing unit has equal outer and 
inner diameters to the outer and inner diameters, re- 
spectively, of the sleeve-like outer race ring, so that all 
the baits are the same in diameter. 

Embodiments of the present invnetion will now be 
described, by way of example, with reference to the ac- 
companying drawings, in which:- 

Fig. 1 is a sectional view showing a first embodi- 
ment of the compound bearing assembly in accord- 
ance with the invention; 

Fig. 2 is a sectional view showing a second embod- 
iment of the compound bearing assembly in accord- 
ance with the invention; 

Fig. 3 is a sectional view showing a third embodi- 
ment of the compound bearing assembly in accord- 
ance with the invention; 

Fig. 4 is a perspective view showing a hard disc 
drive; 

Fig. 5 is a sectional view showing a swing arm sup- 
ported by a compound bearing assembly in accord- 
ance with a first aspect of the invention; and 
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Figs. 6(a) and 6(b) are sectional views showing a 
prior art swing arm bearing assennbly. Fig. 8(a) 
showing ball bearing units and a sleeve-like spacer 
before being assembled. Fig. 6(b) showing the ball 
bearing units and sleeve-like spacer having been s 
assembled on a shaft. 

Referring to Fig. 1 a first embodiment of the inven- 
tion is illustrated, in which a stepped shaft 1 has a first 
portion 1 a having a larger diameter than a second por- to 
Won 16, the large-diameter portion la having an inner 
raceway groove 2a formed directly in the outer periphery 
thereof. 

An outer race ring 3 is assembled on the larger di- 
ameter portion la of the stepped shaft 1 with a plurality ^5 
of balls 4 provided between an outer raceway groove 
2b formed in its inner periphery and the outer raceway 
groove 2a formed in the larger diameter portion la. 

A sleeve-like outer race ring 5, surrounds the 
stepped shaft 1 and has an outer raceway groove 6b 20 
formed directly in the inner periphery of its outer end 
portion (i.e.. an upper end portion in Fig. 1 ). The sleeve- 
like outer race ring 5 is assembled on the stepped shaft 
^ with a plurality of balls 8a provided between the outer 
raceway groove 6b and an inner raceway groove 6a 2S 
formed in the outer periphery of an inner race rinq 7a 
fitted on the smaller diameter portion lb of the stepped 
shaft 1 . 

The inner race ring 7a fitted on the small-diameter 
portion 1 b of the stepped shaft 1 has an outer diameter 30 
equal to the outer diameter of the large -diameter portion 
la of the stepped shaft 1 , so that the balls 5 and 8b are 
the same in diameter. 

In consutructinq the assembly, the inner race ring 
7a, for instance, is initially slidabfy fitted on the smaller 3S 
diameter portion 1 b of the stepped shaft 1 . Then, an ad- 
equate pre-load is applied to the outer end surface (i.e., 
upper end surface in Fig. 1) of the inner race ring 7a, 
and in this state the inner race ring 7a is secured by 
means of an adhesive to the smaller diameter portion 40 
1 b of the stepped shaft 1 . In this way, the outer race ring 
3. the sleeve-like outer race ring 5 and the inner race 
ring 7a are assembled on the stepped shaft 1. 

In this structure, the sleeve-like outer race ring 5 
and the outer race ring 3 are integrated into a compound -^5 
member while the outer race ring 3, the sleeve-like outer 
race ring 5 and the inner race ring 7a are assembled on 
the stepped shaft 1 . 

As shown in Fig. 5, the stepped shaft 1 of the com- 
pound bearing assembly obtained in the above way. is 50 
projected from the base of a hard disc drive by securing 
the stem of its larger diameter portion la to the base. 
Then, a boss 1 4 of a stem of a swing arm 1 3 is fitted on 
and secured by means of an adhesive to the compound 
bearing assembly. s$ 

The swing arm 13 which is thus mounted on the 
compound bearing assembly is rotatable about the 
same. 
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Fig. 2 shows a second embodiment of the invention. 
Again in this embodiment, the larger diameter portion 
la of the stepped shaft 1 has the inner raceway groove 
2a formed directly in the outer periphery thereof. 

In this embodiment, a sleeve-like outer race ring 5 
which surrounds the stepped shaft 1 has an outer race- 
way groove 2c formed directly in the inner periphery of 
an end portion (i.e.. a lower end portion in Fig. 2) of it. 
The balls 4 are provided between the outer raceway 
groove 2c and the inner raceway groove 2a of the large- 
diameter portion la. 

A ball bearing unit 7 which has an inner and an outer 
race ring 7a and 7b and a plurality of balls 6b provided 
therebetween, has the inner race ring 7a fitted on and 
secured to the smaller diameter portion 1b of the 
stepped shaft 1 . 

The inner race ring 7a of the ball bearing unit 7 has 
an outer diameter equal to the outer diameter of the larg- 
er diameter portion la of the stepped shaft 1 . and the 
outer race ring 7b has outer and inner diameters equal 
to the outer and inner diameters, respectively, of the 
sleeve-like outer race ring 5. so that the balls 4 and 8b 
are the same in diameter. 

In constructing the assembly, the inner race ring 7a 
of the ball bearing unit 7, for instance, is initially slidably 
fitted on the smaller diameter portion lb of the stepped 
shaft 1. Then, an adequate pre-load is applied to the 
outer end surface (i.e., upper end surface in Fig, 2) of 
the inner race ring 7a. and in this state the inner race 
ring 7a is secured by means of an adhesive to the small- 
er diameter portion 1 b of the stepped shaft 1 . 

In this way, the sleeve-like outer race ring 5 and the 
outer race ring 7b of the ball bearing unit 7 are made 
integral to be a compound member, and the sleeve-like 
outer race ring 5, and the inner and outer race rings 7a 
and 7b of the ball bearing unit 7 are assembled on the 
stepped shaft 1 . 

As described above, the stepped shaft of the com- 
pound bearing assembly thus obtained, is projected 
from a base of a hard disc drive by securing the stem of 
its larger diameter portion to the base, and then a boss 
14 of a stem of a swing arm 1 3 is fitted on and secured 
by means of an adhesive to the compound bearing as- 
sembly. 

Fig. 3 shows a third embodiment of the invention. 

In this embodiment, an outer race ring 3 and a ball 
bearing unit 7 are provided on the larger and smaller 
diameter portions la and lb of the stepped shaft 1 , re- 
spectively, and a sleeve-like spacer 15 surrounding the 
stepped shaft 1 is fixedly interposed between the outer 
race ring 3 and the outer race ring 7b of the ball bearing 
unit 7. 

The inner race ring 7a of the ball bearing unit 7 has 
an outer diameter equal to the outer diameter of th e larg- 
er diameter portion 1 a of the stepped shaft 1 , and the 
outer ring 7b of the ball bearing unit 7 has outer and 
inner diameters equal to the outer and inner diameters, 
respectively, of the outer race ring 3 around the larger 
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diameter portion la. so that all the balls are the same in 
diameter. 

In constructing the assembly^ike the preceding sec- 
ond embodiment, the inner race ring 7a of the ball bear- 
ing unit 7 is initially slidably fitted on the smaller diameter s 
portion 1 b of the stepped shaft 1 , then an adequate pre- 
load is applied to the outer end surface (i.e.. upper end 
surface in Fig. 3) of the inner race ring 7a. and in this 
state the inner race ring 7a is secured by means of an 
adhesive to the smaller diameter portion lb of the io 
stepped shaft 1 . 

In this way, the spacer 1 5 and the opposite end out- 
er race rings 3 and 7b are made integral to be a com- 
pound sleeve-like outer race ring, and the outer race 
rings 3 and 7b. the spacer 1 5 and the inner race ring 7a ?5 
are assembled on the stepped shaft 1 . 

Like the above first and second embodiments, the 
stepped shaft i of the compound bearing assembly thus 
obtained, is projected from a base of a hard disc drive 
by securing the stem of its larger diameter portion to the 20 
base, and a boss 1 4 of a stem of a. swing arm 1 3 is fitted 
on and secured by means of an adhesive to the com- 
pound bearing assembly. 

The raceway grooves 9a and 9b are formed in the 
inner and outer race rings 7a and 7b of the ball bearing 2S 
unit 7, respectively, and the balls 8a are held in place by 
ball retainers 10. 

While in the above first to third embodiments the 
balls that were used were all the same in diameter, it is 
possible to use balls of different diameters on the sides 30 
of the larger and smaller diameter portions la and lb of 
the stepped shaft 1 , respectively. 

With the compound bearing assembly for a swing 
arm constructed as described in the foregoing, the fol- 
lowing advantageous functions and effects are obtain- 35 
able. 

(1 ) Since the components of the compound bearing 
assembly, i.e., the sleeve-like outer race ring or 
spacer, the inner race ring, the outer race ring, the 40 
balls and the snaft, are all assembled by the bearing 
assembly manufacturer, the user need not assem- 
bly any of these components, and the compound 
bearing assembly can be readily and reliably 
mounted on a swing arm of a hard disc drive by fit- 45 
ting the swing arm stem boss 14 on and securing 

the same by means of an adhesive. 

(2) Since Ihe larger diameter portion of the stepped 
shaft in the bearing assembly has the inner raceway 
groove directly formed in its outer periphery, the 50 
conventional inner race ring is unnecessary, and 
correspondingly the shaft is partly increased in di- 
ameter producing a stopped shaft, which thus has 
increased rigidity. 

(3) Only a single conventional ball bearing unit, and 55 
hence only a single inner race ring, is needed, and 

it is possible to provide a bearing assembly having 
a reduced number of components. 
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(4) In the first and second embodiments of the in- 
vention, the sleeve-like outer race ring also serves 
as a spacer, and the conventional spacer is unnec- 
essary, thus permitting reduction of the number of 
components. 

(5) The sleeve-like outer race ring or the spacer is 
fabricated highly accurately by the bearing assem- 
bly manufacturer, thus improving the accuracy of 
the overall assembly. 

Claims 

1. A compound bearing assembly for a swing arm (1 3) 
of a hard disc drive comprising: 

a stepped shaft (1) having a first portion (la) 
with a larger diameter than a second portion 
(lb), said larger diameter portion (la) having 
an inner raceway groove (2a) formed directly in 
the inner periphery thereof; 
a sleeve-like outer race ring (5) surrounding 
said stepped shaft (1 ) and having a distinct out- 
er race ring (3) provided adjacent one end and 
also having an outer raceway groove formed di- 
rectly in the inner periphery of a portion adja- 
cent the other end thereof; 
a plurality of balls (4) received in said inner 
raceway groove (2a) directly formed in said 
larger diameter portbn (la) and retained in an 
outer raceway groove (2b) formed in said outer 
race ring (3) or said outer raceway groove (2c) 
directly formed in said sleeve-like outer race 
ring (5); and 

a plurality of other balls (8a) received in an inner 
race way groove formed in an inner race ring 
(7a) fitted on said smaller diameter portion (lb) 
of said stepped shaft (1 ) and retained in said 
outer raceway groove {2b) formed directly in 
the inner periphery of said sleeve-like outer 
race ring (5) or an outer raceway groove (9b) 
formed in the inner periphery of said outer race 
ring (7b). 

2. A compound bearing assembly as claimed in claim 
1 , wherein said balls (4) received in said inner race- 
way groove (2a) are retained in said outer raceway 
groove (2b) formed in said outer race ring (3), and 
said balls (8a) received in said inner raceway 
groove (6a) formed in said inner race ring (7a) fitted 
on said smaller diameter poriton (lb) are retained 
in said outer raceway groove (6b) directly formed in 
the inner periphery of said sleeve-liko outer race 
ring (5). 

3. A compound bearing assembly as claimed in claim 
1 . wherein said balls (4) received in said inner race- 
way groove (2a) are retained in said outer raceway 
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groove (2c) directly formed in the inner periphery of 
said sleeve-like outer race ring (5). and said balls 
(Sb) received in said inner raceway groove (9a) 
formed In said inner race ring (7a) fitted on said 
small diameter portion ( 1 b) are retained in said out- s 
er raceway groove (9b) formed in the inner periph- 
ery of said outer race ring (7b). 

4. A compound bearing assembly for a swing arm of 
a hard disc drive comprising: io 

a stepped shaft (1) having a first portion (la) 
with a larger diameter than a second portion 
(lb), said larger diameter portion (la) having 
an inner raceway groove (2a) formed directly in ^5 
the outer periphery thereof; 
an outer ring (3) being provided around said 
larger diameter portion (la); 
a plurality of balls (4) provided between said in- 
ner raceway groove (2a) and an outer raceway 20 
groove (2b) formed in the inner periphery of 
said outer race ring (3); 

a ball bearing unit (7) having an inner and an 
outer race ring (7a) and (7c) and a plurality of 
other balls (8b), said inner race ring (7a) of said 25 
ball bearing unit (7) being fitted on said smaller 
diameter portion (1 b) of said stepped shaft (1 ); 
and 

a sleeve-like spacer (16) fixedly interposed be- 
tween said outer race ring (7b) of said ball bear- 30 
ing unit (7) and said outer race ring (3) around 
said larger diameter portion (la). 
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FIG. 6(b) 
Prior Art 
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(54) Compound bearing assembly for the swing arm of a hard disc drive 



(57) A compound bearing assembly for a swing arm 
(13) is disclosed, which comprises a stepped shaft (1) 
having a larger diameter portion (la) and a smaller di- 
ameter portion (lb), the larger diameter portion (1a) 
having an inner raceway groove {2a) formed directly in 
the inner periphery thereof, A sleeve-tike outer race ring 
(5) surrounds the stepped shaft (1) and has a distinct 
outer race ring (3) provided adjacent one end thereof 
and also has an outer raceway groove formed directly 



in the inner periphery of a portion adjacent the outer end 
thereof A plurality of balls (4) are provided between the 
inner raceway groove (2a) and an outer raceway groove 
(2a) formed in the distinct outer race ring (3). A plurality 
of other balls (Ba) are provided between an inner race- 
way groove formed in an inner race ring (7a) fitted on 
the smaller diameter portion (lb) of the stepped shaft 
(1) and the outer raceway groove (2b) formed directly 
in the Inner periphery of the sleeve-like outer race ring 
(5). 
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